The biosafety and biosecurity profession has seen significant growth over the past several decades. The implementation of biosafety-related regulations and associated guidance documents has helped fuel the need for technically qualified professionals in the field. The objective of this article is to evaluate the factors that contribute to the salaries of biosafety professionals. In our survey, five factors significantly predicted salary: 1) sex; 2) years of experience; 3) number of direct reports (i.e., number of employees reporting to an individual); 4) whether an individual is involved with the oversight of recombinant and synthetic nucleic acids; and 5) whether someone works in a right-to-work state.
Introduction
Historically, a salary disparity between men and women has existed in the science and engineering fields (Long, 2001) . In 2008, the U.S. Census Bureau released data on women's and men's earnings based on their work histories. The findings showed that for both men and women, earnings rise continuously early in their careers, then flatten out-and may even dip-towards retirement. The data also showed that on average, women earn less throughout their careers, and the salary gap generally grows over time. For example, women with a college degree with 3-6 years of experience were earning on average $4,358 a month, in comparison to men with a college degree and the same 3-6 years of experience, who were earning on average $6,689 a month, showing a salary discrepancy of 34.8%. The salary gap increased to 40.7% when salaries were compared after 10-14 years of experience. For women with a college degree and 10-14 years of experience, the average monthly salary was $4,961 compared to men with a college degree and the same years of experience, making a monthly average salary of $7,742 (U.S. Census Bureau, 2008) . In addition, Peterkin (2012) studied the salaries of male and female college graduates working full-time 1 year after graduation. After controlling for such factors as college major, occupation, and number of hours worked, the study found women earned 18% or $8,000 less than their male counterparts 1 year after graduation. Many different theories regarding this disparity have been proffered: Women are more likely to take time off from work to raise children, thereby decreasing their years of experience (Casselman, 2013) ; bias against women in science (Nosek et al., 2009; Raymond, 2013; Shen, 2013) ; and the evidence that women are less likely to negotiate a higher salary when hired (Babcock et al., 2003; Leibbrandt, 2012) . "The reasons range from overt to covert discrimination to the unavoidable coincidence of the productive and reproductive years" (Women in Science, 2013) . Based on this research, the following hypothesis is proposed: • H1: Men report higher salaries than women in the biosafety profession.
A positive contributor to salaries across fields is years of experience. "Years of experience is considered a key variable in the determination of salaries in human capital models because the human capital theory proposes that work experience substitutes on-the-job training which increases marginal productivity" (Melguizo et al., 2007) . Years of experience is a positive contributor to salary (ASSE, 2004; McCreight, 2011; Shambrook, 2011) . As such, the following hypothesis was proposed:
• H2: Individuals with more years of experience in the biosafety field report higher salaries than those with fewer years of experience.
According to an Institute of Management and Administration (IOMA) Report on Salary Surveys (2010) regarding the wages of three different types of safety professionals, "There are a number of certifications available for safety professionals to attain, and it can have a positive effect on their salary levels." Examples of certifications for biosafety professionals considered in this study include the Certified Biological Safety Professional (CBSP) and the Registered Biosafety Professional (RBP). Both the CBSP and RBP require a prerequisite level of knowledge and education, training, and years of experience. The CBSP also requires the successful completion of an exam to verify knowledge base (ABSA, 2013) . Therefore, the following hypothesis was proposed:
• H3: Individuals with more biosafety certifications report higher salaries than those with fewer biosafety certifications.
"In several of the occupations that have lower skill requirements, such as tellers and data entry keyers, additional education is unlikely to significantly impact productivity; as a result, wages are comparable for all education levels" (Liming, 2008) . Data entry responsibilities are generally a negative predictor of salary. This is attributed to the minimum education requirements, job experience, and skills required to perform data entry functions. The American Community Survey (2008) microdata survey reported the following median earnings for data entry keyers: $25,018/year for individuals with a high school diploma or less; $26,023/year for individuals with some college or associate degree; and $28,001/year for individuals with a Bachelor's degree or higher (Liming, 2008) . These figures show that for data entry, having a higher level of education did not correspond to a significantly higher salary.
In addition, according to the Bureau of Labor Statistics, in 2012, there were a total of 337,000 data entry keyers in the United States and 77% of these data entry keyers were women (U.S. Department of Labor, 2012a). The occupational employment description for this occupation describes the main job functions as: "Operate data entry device, such as keyboard or photo composing perforator. Duties may include verifying data and preparing materials for printing" (U.S. Department of Labor, 2012b). The typical education required is a high school diploma or equivalent, no work experience in a related occupation is required, and moderate on-the-job training is offered for this profession. This information shows that data entry keyers are very likely to be women and likely to have little or no experience. Entry-level data keyers are unlikely to supervise others, but recognized apprenticeship programs may be associated with these occupations for more experienced data entry keyers (U.S. Department of Labor, 2012c. Based on this information, the following hypothesis was proposed:
• H4: Individuals performing data entry as part of their job in the biosafety field report lower salaries than those who do not.
Specialized training and knowledge are required in the management of biosafety programs. For example, in the National Institutes of Health (NIH) Laboratory Safety Monograph, the Biological Safety Officer (BSO) is responsible for: 1) Providing technical advice to the principal investigator and Institutional Biosafety Committee (IBC) on research safety procedures; 2) Providing advice on laboratory security; 3) Developing emergency plans for dealing with accidental spills and contamination; 4) Ensuring laboratory standards are rigorously followed through inspections; and 5) Serving as a member of the IBC (Laboratory Safety Monograph, 1979) . In addition to the requirements identified in the Laboratory Safety Monograph, the NIH Guidelines for Research Involving Recombinant and Synthetic Nucleic Acids (NIH, 2013) require the BSO to: 1) Ensure compliance with large-scale research or production activities involving viable organisms containing recombinant or synthetic nucleic acid molecules; 2) Ensure compliance with recombinant or synthetic nucleic acid molecule research at Biosafety Level 3 or Biosafety Level 4; and 3) Report significant problems or violations of the NIH Guidelines, and any significant research-related accidents or illnesses.
The American Biological Safety Association (ABSA) and Occupational Safety and Health Administration (OSHA) Alliance Cooperative Program, provide a "competency definition" of a BSO as someone who has the "ability to identify, assess, and control occupational health risks associated with exposure to biohazardous agents and materials and to develop programs to manage these risks. Biohazardous agents are infectious agents that include: bacteria, viruses, fungi, protozoa, multicellular parasites, prions (proteins), and certain types of recombinant DNA. Biohazardous materials include: human and/or other animal blood, body fluids, tissues that contain biohazardous agents; in vitro cell or tissue cultures of biohazardous agents, and toxins that cause disease in humans and/or other animals and are derived from various biological sources including certain biohazardous agents" (ABSA, 2012). In addition, a competent BSO has at least 5 years of experience and the "necessary skills and practical knowledge to independently manage a comprehensive biosafety program" (ABSA, 2012).
An example of what can happen when someone does not have the necessary, requisite experience is provided in the U.S. Government Accountability Office (GAO) report, High-containment Biosafety Laboratories: Preliminary Observations on the Oversight of the Proliferation of BSL-3 and BSL-4 Laboratories in the United States. In reference to an exposure incident with a select agent at Texas A&M University (TAMU) in 2006, the GAO report states, "The biosafety officer at TAMU told us the following: He had no training in biosafety but was an industrial hygienist by education and experience. He was asked to take on the additional duty of biosafety officer when the previous biosafety officer retired. He was also designated as an alternate responsible officer (RO) but did not know what duties he had to perform as an alternate RO" (p. 15). This highlights the importance of having the necessary skills, knowledge, and expertise to effectively oversee high-containment biosafety programs (GAO, 2007) . Based upon this information, the following three hypotheses were proposed: • H5: Individuals working in programs with highcontainment facilities report a higher salary than those who do not.
• H6: Individuals working in programs with dual-use activities report a higher salary than those who are not.
• H7: Individuals working in programs with select agents report a higher salary than those who are not.
Given the variety of factors that contribute to salary expectations, negotiations, and recognition, the following research question was proposed:
• RQ: What factors predict salary for biosafety professionals?
Methods

Procedure
During the months of September and October in 2012, the Biosafety and Biosecurity group at Arizona State University conducted an assessment of biosafety professionals to determine current conditions for the profession, including an assessment of salaries. An 18-question survey was sent to 2,132 individuals who were listed as Institutional Biosafety Committee (IBC) contacts in accordance with the National Institutes of Health (NIH) Office of Biotechnology Activities, as well as individuals associated with ABSA. Of these individuals, 609 respondents began the survey, with 558 respondents fully completing the survey, equating to a 91.6% completion rate. The total number of respondents for each question varied because there was not a requirement for forced-completion. In addition, individuals were given the opportunity to skip or choose to not disclose specific information related to the questions. Therefore, the number of responses for a particular question varied. Participation in the survey was optional and voluntary. Only aggregate data and summarized results were used in the research for this article. The survey was analyzed using IBM SPSS analytic software.
Participants
There were 277 males and 283 females. The participants were a member of: a public academic institution (33.3%; n = 203); a private academic institution (17.2%; n = 105); a corporate or commercial for-profit organization (11.8%; n = 72); the federal government (9.5%; n = 58); a private non-profit organization (9.0%, n = 55); consultant (6.9%; n = 42); healthcare (4.8%; n = 29); state/local government (3.4%; n = 21); and other (3.9%; n =24). The majority of participants received a Master's degree (44.1%; n = 258), followed by a Doctoral degree (28.2%; n = 165), then Bachelor's degree (21.2%; n = 124), then Associate's degree (1.5%; n = 9), and GED/HS diploma and trade school (0.5%; n = 3 for both). Majority of participants had 5-9 years of experience (31.6%; n = 185). Others had 15 or more years (29.1%; n = 170), 10-14 (19.1%; n = 112), 1-4 years (18.5%; n = 108), and less than 1 year (1.7%; n = 10). The average salary was $80,000 -$90,000, ranging from less than $50,000 to more than $200,000.
Measures
The following questions specific to this study were included in the survey: 1) "What is your sex?" Response choices were Male, Female, and I prefer not to disclose this information. 2) "How many years of experience do you have in the field of biosafety?" Response choices were less than 1 year, 1-4 years, 5-9 years, 10-14 years, 15 or more years. 3) "Which of the following biosafety professional certifications do you hold? (Please check all that apply)" Response choices included: Registered Biosafety Professional (RBP), Certified Biological Safety Professional (CBSP), I do not hold a biosafety-related professional certification. 4) "What is your current annual salary?" Response choices were: Less than $50,000, $50,001-$60,000, $60,001-$70,000, $70,001-$80,000, $80,001-$90,000, $90,001-$100,000, $100,001-$110,000, $110,001-$120,000, $120,001-$130,000, $130,001-$140,000, $140,001-$150,000, $150,001-$160,000; $160,001-$170,000; $170,001-$180,000; $180,001-$190,000, $190,001-$200,000, More than $200,000. 5) "How many employees report to you?" Response choices included: None, 1, 2, 3, 4, or more. Other yes/no type questions were asked regarding data entry responsibilities, high-containment program, recombinant DNA program, and select agent program. Individuals were also asked to include the name of the state in which they work. This information was transformed into whether the state was a rightto-work state or not.
Results
H1 predicted that men would report higher salaries than women. Levene's was not significant, F(1, 550) = .35, p = .55, indicating that the assumption of homogeneity of variance was met. The results of an independent samples t-test indicated on average, men (M = 6.26, SD = 3.87) made more money than women (M = 5.06, SD = 3.08). This difference was significant t(550) = 4.02, p < .001 and represented a small-sized effect Ș p ² = .03. Therefore, H1 was supported (Figure 1 ).
H2 predicted that individuals with more years of experience would report higher salaries than those with fewer years of experience. Levene's was significant, F(4, 571) = 7.46, p < .001, indicating that the assumption of homogeneity of variance was not met and results should be interpreted with caution. A one-way Analysis of Variance found a significant difference, F(4, 571) = 31.50, p < .001, between less than 1 year (M = 2.30, SD = 1.64), 1 to 4 years (M = 3.45, SD = 2.31), 5 to 9 years (M = 5.19, SD = 3.30), 10 to 14 years (M = 6.30, SD = 2.90), and 15 or more years (M = 7.60, SD = 3.99) and represented a moderate-sized effect Ș p ² = .18. Given the directional nature of the hypothesis, a planned contrast was run using the -2, -1, 0, 1, 2, respectively for zero to three certifications. The contrast coefficients were significant, t(571) = 6.17, p < .001, revealing the means match the predicted pattern. Therefore, H2 was supported (Table 1 and Figure 2 ).
H3 predicted that individuals with more biosafety certifications would report higher paying salaries than those with fewer biosafety certifications. Levene's was not significant, F(3, 548) = 1.38, p = .25, indicating that the assumption of homogeneity of variance was met. A one-way Analysis of Variance found a nearly significant difference, F(3, 548) = 2.90, p < .05, between zero certifications (M = 5.40, SD = 3.64), a RBP certification (M = 5.75, SD = 3.55), a CBSP certification (M = 6.32, SD = 2.95), and having both the RBP and CBSP certifications (M = 6.86, SD = 3.09) and represented a small-sized effect Ș p ² = .03. Given the directional nature of the hypothesis, a planned contrast was run using the -2, -1, 1, 2, respectively for zero to three certifications. The contrast coefficients were significant, t(548) = 2.68, p < .01, revealing the means match the predicted pattern. Therefore, H3 was supported (Table 2, Table  3 , Figure 3 ).
H4 predicted that individuals performing data entry as part of their job would report lower salaries than those who do not. Levene's was significant, F(1, 550) = 21.26, p < .001, indicating that the assumption of homogeneity of variance was not met and results should be interpreted with caution. The results of an independent samples t-test indi-cated on average, those who performed data entry (M = 4.61, SD = 2.83) made less money than those who did not perform data entry (M = 6.56, SD = 3.89). This difference was significant t(573.50) = 6.94, p < .001 and represented a small-sized effect Ș p ² = .07. Therefore, H4 was supported ( Figure 4 ).
H5 predicted that individuals who are involved in highcontainment programs would report higher salaries than those who do not. Levene's was not significant, F(1, 550) = .21, p = .65, indicating that the assumption of homogeneity of variance was met. The results of an independent samples t-test indicated on average, those who are involved in high-containment programs (M = 6.09, SD = 3.57) made more money than those who are not (M = 5.42, SD = 3.61). This difference was significant t(574) = -2.21, p < .05 and represented a small-sized effect Ș p ² = .01. Therefore, H5 was supported ( Figure 5 ).
H6 predicted that those who are involved in dual-use research programs would report higher salaries than those who are not. Levene's was not significant, F(1, 550) = 1.99, p = .16, indicating that the assumption of homogeneity of variance was met. The results of an independent samples t-test indicated on average, those who are involved in dual research programs (M = 5.95, SD = 3.37) made more money than those who are not (M = 5.60, SD = 3.73); however, this difference was not significant t(574) = -1.12, p > .05. Therefore, H6 was not supported.
H7 predicted that those who are involved in select agent programs would report higher salaries than those who are not. Levene's was not significant, F(1, 550) = 1.14, p = .29, indicating that the assumption of homogeneity of variance was met. The results of an independent samples t-test indicated on average, those who are involved in select agent programs (M = 5.82, SD = 3.52) made more money than those who are not (M = 5.58, SD = 3.73); however, this difference was not significant t(574) = -.77, p > .05. Therefore, H7 was not supported. The research question asked what factors predict salary for biosafety professionals. To test this research question, a linear regression was computed with all variables (n = 30) entered in one block as the predictor and salary as the out-come. The overall model accounted for 38.2% of the variance (R 2 = .45, adjusted R 2 = .38) and produced a significant F-test, F(29, 228) = 6.48, p < .001. Beta coefficients were examined to determine which variables significantly contributed to the model. Sex significantly predicted salary, such that being female predicted a lower salary, B = -.11, p < .05; experience significantly predicted salary, such that
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Reported Salaries for Individuals in High-containment Programs having more experience predicted a higher salary, B = .26, p < .001; number of direct reports significantly predicted salary, such that having direct reports equated with a higher salary, B = .31, p < .001; individuals involved with recombinant DNA significantly predicted salary, such that people who do recombinant DNA work reported a lower salary, B = -.12, p < .05; and those working in a right-to-work state significantly predicted salary, such that working in a right-towork state predicted a higher salary, B = .23, p < .001.
Using the size of effect each variable contributed to the model, hierarchical regression was used with each variable entered in a separate block-sex first, then recombinant DNA, then right-to-work state, then experience, and finally direct reports. Each block was significant with an increase in variance occurring at each block (see Table 4 for the significant F and R 2 changes and Figure 6 for how much each individual variable contributed to salary). The overall final model accounted for 37.8% of the variance (R 2 = .39, adjusted R 2 = .38) and produced a significant F-test, F(5, 253) = 32.36, p < .001. 
Articles
Discussion
Of the variables examined, five were found to significantly predict salary: 1) sex; 2) years of experience; 3) number of direct reports; 4) whether an individual is involved with the oversight of recombinant and synthetic nucleic acids; and 5) whether someone works in a right-towork state. These factors explain 38% of why someone receives the salary that they do. Individually, having direct reports contributes the most (15%), followed by years of experience (14%), then living in a right-to-work state (5%), then working in a recombinant DNA program (3%), and finally sex (2%). As is evident, having direct reports and a greater number of years of experience contribute the largest proportion to an individual's salary.
Data gathered regarding the specific state in which respondents worked was not included as in some instances only one respondent replied, which could result in lack of anonymity. However, the fact that living in a right-to-work state contributed to higher salaries is an interesting finding. A recent article in USA Today stated, "Private-sector employee compensation in right-to-work states has grown by an inflation-adjusted 12.0% between 2001-2011, according to data from the Bureau of Economic Analysis and Bureau of Labor Statistics. That compares with just 3.0% over the same period in states where workers can be forced to join a union as a condition of getting a job" (Vernuccio, 2012) . This observation is consistent with the results obtained in this article.
These findings also revealed that sex is a statistically significant predictor of salary. Men make 1.2 units (1 unit represents $0-$10,000 differential) more than women in the field of biosafety; this corresponds to a difference of $10,000-$20,000. "One reason for the gender gap-though not the only one-is that women remain far more likely than men to take time off to raise children. Through their mid-20s, men and women typically have relatively similar work histories. At age 25, the average woman has worked 7.1 years, half a year less than the average man. By age 30, the gap has widened to more than a year and by age 40, women have generally worked more than 3 years less than men of the same age" (Casselman, 2013) . "Due to longer periods out of the labor force, women accumulate fewer years of experience and during periods of absence from science and engineering their skills may depreciate. Consequently, when women re-enter the science and engineering labor force they will earn a lower salary than at the time of exit and will have foregone the salary increases due to accumulated experience" (Long, 2001) .
All of the time that women are out of the workforce can lessen their years of experience and consequently reduce their salaries. Researchers from the U.S. Census Bureau (2008) compared the earnings of women who had taken 6 or more months off of work to those who had not taken a prolonged gap and found that after a decade in the workforce, women who had gaps in their employment history made 18% less than those women who did not take time off. Interestingly, the same census showed that men who had gaps in their employment history earned more than men who did not have any gaps, "perhaps because their time off was more likely to be spent in school than at home with the kids" (Casselman, 2013) . This study also found that women who took time off made 36% less than men after 10 years in the workforce, versus a 19% wage gap for women who kept working (Casselman, 2013; U.S. Census Bureau, 2008) .
Articles
Figure 6
Statistically Significant Variables Representing Salaries of Biosafety Professionals Another factor that could contribute to women accumulating fewer years of experience in a science or biosafety field is the lack of female role models in these fields. A significant percentage of qualified women drop out of science careers in early stages due to a lack of role models. "Female students conclude consciously and unconsciously that these careers are not for them because they don't see people like them. That effect is very, very powerful-this sense of not belonging" (Shen, 2013) . All of these factors contribute to women having fewer accumulated years of experience than men, and consequently having lower salaries.
The number of years of experience that an individual possesses is a significant predictor of salary. Individuals with less than 1 year of experience reported lower salaries than those with more experience. The increase from less than 1 year of experience to 1-4 years of experience is 1.2 units ($10,000-$20,000 differential); the increase from 1-4 years of experience to 5-9 years of experience is 1.7 units ($10,000-$20,000 differential); the increase from 5-9 years of experience to 10-14 years of experience is 1.1 units ($10,000-$20,000 differential); the increase from 10-14 years of experience to 15 or more years of experience is 1.3 units ($10,000-$20,000 differential). Results clearly show that as an individual increases in his or her years of experience, higher salaries are reported. But it is not clear from the results if there are different tiers based upon starting salary. Future research should determine if starting salary is a predictor of future salary growth or a limit to earning potential. In other words, would a junior staff member with a lower salary be likely to rise to a top-paying position in the field of biosafety?
When considered individually, people with more biosafety certifications report higher paying salaries than those with fewer biosafety certifications. Individuals without biosafety certifications had lower salaries than those with certifications. RBP and CBSP certifications require a requisite level of education and at least 5 years of biosafety experience. The increase for having an RBP is 0.35 units ($0-$10,000 differential), CBSP is 0.92 units ($0-$10,000 differential), and both RBP and CBSP certifications is 1.46 ($10,000-$20,000 differential), when compared to individuals who do not have any certification. These results suggest that individuals looking for ways to increase their salary might consider obtaining RBP and/or CBSP certification. It would be interesting to compare the potential earnings increases for an RBP and/or CBSP to other certifications in safety or other fields. It may also be beneficial to correlate biosafety certifications and years of experience, and their effects on salary, in a future study.
Also, when considered individually, data entry responsibilities are shown to be a statistically significant predictor of salary. Individuals performing data entry as part of their employment responsibilities reported 1.95 units ($10,000-$20,000 differential) less than those individuals who did not report performing data entry functions. Our literature review suggests that data entry has a long history of being an occupation for women. While it may be a delicate issue to explore, it might be interesting to consider the psychological component that is common between female professionals and data entry, given its historical perspective.
For those individuals involved in high-containment programs, this research showed that they reported 0.67 units ($0-$10,000 differential) more than individuals who are not. This seems to be in alignment with the expectation that greater skills, experience, and degree of professionalism would be needed to manage these facilities.
The hypothesis that individuals working in programs with dual-use activities would report a higher salary than those who are not was not supported. A potential reason this hypothesis was not supported is that respondents may have been reticent to disclose dual-use research at their institution. Because the designation for dual-use research is relatively new, it may be attracting younger, currently lower paid professionals.
Lastly, the hypothesis that individuals working in programs with select agents would report a higher salary than those who are not was not supported. Similar to dual-use research, respondents may not have wished to disclose a select agent program at their institution. Alternatively, senior members in the profession, who generally have greater latitude in selecting and accepting positions of their choice, may choose to avoid working in a select agent program because of the bureaucratic, regulatory nature of the work. Also, select agent programs typically involve data entry, which has been shown to correlate with lower salaries. Additional studies would be required to explain this further.
Conclusions
This study, in addition to anecdotal evidence across disciplines, suggests that several factors predict salaries of individuals in a particular field. This research helps to put a frame around the discussion. In this article, an analysis of several indicators for assessing salaries of biosafety professionals was presented. The analysis is useful for scholars from diverse disciplines as a method to develop a baseline for determining salaries in new and existing job markets, to demonstrate the importance of certain key factors, and to develop strategies to address the salary gap between men and women. Future studies could include a more detailed analysis of the prescriptions, rules, and social norms that impact salaries for men and women.
